Objective: To determine how sleep with central spindles alters the spatial distribution of interictal spike frequency in children with intractable focal seizures, and whether such children have spindles arising from the medial temporal region in addition to the frontal-central region. Methods: Seventeen children (age: 7 months-17 years) were studied using extraoperative electrocorticography (ECoG). Results: Overall spike frequency across the subdural electrodes was greater during sleep with central spindles compared to wakefulness. In 13 children showing at least 1 spike/min in an electrode, the spatial distribution of spike frequency was similar during wakefulness and sleep; in addition, the spike frequency was greater in the seizure onset zones compared to the non-onset areas, regardless of wakefulness or sleep. Spindles were identified in the medial temporal region during sleep with central spindles in all 17 children. Conclusion: Overall spike frequency may be increased by sleep with spindles, but the spatial distribution of spike frequency appears similar during wakefulness and sleep in children with intractable focal seizures. Significance: Both awake and sleep ECoG may be useful to predict seizure onset zones in children with intractable focal epilepsy. Medial temporal spindles are present in some children with focal epilepsy.
Introduction
Interictal spike activity is considered as one of the hallmarks of epilepsy (Gibbs et al., 1936; Rosenow and Luders, 2001) . Traditionally, induction of sleep state by sleepdeprivation has been routinely used to activate interictal spike activity on scalp EEG or magnetoencephalography in patients being evaluated for epilepsy surgery (Kellaway, 1950; Crespel et al., 1998; Xiao et al., 2006) . Previous studies have shown that some types of seizures preferentially occur during sleep with spindles, and association between sleep and activation of epileptiform activity on EEG has been of interest to investigators for years (Caveness et al., 1950; Terzano et al., 1991; Nobili et al., 1999; Zucconi et al., 2000; Herman et al., 2001; Steriade and Amzica, 2003) .
Sleep spindle is an oscillatory waveform ranging from 12 to 16 Hz on EEG, intermittently emerging during non-REM sleep. The frequency of spindles may be slower in patients with epilepsy treated with antiepileptic drugs (Drake et al., 1991; Steriade and Amzica, 2003) . Extraoperative intracranial electrocorticography (ECoG) recording for presurgical evaluation in epilepsy surgery provides a unique opportunity to assess electrographic
